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2 Aim I (5-2) 


2ilUl 


Xli5)^ 


djjj^La 

C_fl Ijlfc! 

2,<,-,K,„\l <Slkll 

2 

2iikii 

1 

U 4 qVi^k ^11 l*K^|j ^sUall (a^jLa ^U.jU 

1 

<aLL 

4 

£jJajll AilJa 

3 


2 

2jj! jaJI 2iLU! 

6 

AiUall 

5 

Ji ^\t Ji Oil 1->\1 

8 

a.-.j, ~\i aaui 

7 

<Uj^3La1I A x> jo *i V 1 

3 

AjSiai ASUaSI 

10 

a/ij.x'i aiiyt 

9 


(JLg£Lj _^+ 15 - ! - 17"!" IS) 1 -* a CIA-g^Lla! ^jC-j AiUall 4JLLai]| (j-a | JaLudj 

A_i]l!i]| A_lxuAlaAll 



(14 m/s ) (1500 kg) ^ j ^ c . u ^ ^(l^j^ 


(1.47xl0 5 /). 


. (73/) l*3Sja> aSILj (210 ,g) l*2feS ^ li! SjS ;^(2 }jj^ 


(26m/s). 


<_jU£] £jJ=j]I 25Ua ( jluj (1.2/c^) 4 j 1& £-^=J ‘ *— 2j^a jl (jC. (1800 171171 ) ^ J jl £ljJ ;L r J-(3)_ljJj 


(21/). 
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A jajlaMl JVll kk\ (jC-j A^jLudll d^)Lax1] M ^jjixujoII Ailiall j)\ ks~iA ^gjaibuiVl " \ ^2) ^ *Vl ^ 

? Ailiall ks~iA Iili^ ^gj ^ qjKull S^Llxll ^LjJa j 


-) ^g-llUll (J (J^i —(17) ><0 (l) L-flK^*ixn^U til, Vi A, 


^jujLujVI ^ 

Aiiyi jls 


















2 
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AiLkH Jaia> La* ( 3 - 5 ) <^ 





(jjjj^l L_al^l 

<3Uall Jai?k Ijlia I 

1 

A ^ IVi V 1 1 n^Ljjj LiL^aj AiUall JaAa* Iaia ^JjJajJ 

1 


[ LaI 4_*U A, 

AisUall Jaia> Iai-q ^)£i! A 
? 4 j^j " it ^ jail AiUall iaAa* (J^-j j SI^L^aI! ^aLuj ; h\ /*) *1 A 



_<Uaji^G JJ 4_ijJajVl 4_ljiLaJl JL^g *>^1 A_ii^Ji ^jfLijl^AxJl 4iUa3l J UjJaLlj dlfil ;l_L^1^_jj^j PH 


. (© ‘ (D) (© ^ ©) d)tc.!jil! (J*£l ;l_l( 2 )-jj^ 03 


© © © © 
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ii ^jIj A 




? JJjtlill ^£1 <!ic. jjoj ^jj£1oj <J jUj ;l_l ^4)-^j^ | D3| 



h = 60 cm 


m = 2 kg 




/j = 30 


m = 4 kg 



m = 8 kg 


? ^ jjjqjjllj (JjlaLlI Aiiml (jc. t— laj ,»J L^^La ^jl —( 27 ) (l) *— a' (j^a A, 


-1 

-2 

-3 

-4 

-5 

-6 



A-uljjil AS^LlII ^m^)] _( 24 ) (l) (JlLa (Jj 3 ^ ~ ^ '' j lal uij ^ 

^3 I 1 }~. rA , , Lii ■ ' j * ■ ^ A ilSi' A3lJa]lj AJiLlaj A3lJa ^3 

-; ( jc . i_Laj ^aJ 4 A j . ^ jVI AjjiLaJI 

V a£^)^JI AiilJaj £aJaj]l A3lJa Aj3 (_£jLuUJ _^A La © 

? a£j=J AilLj aJ£ 1 ! Ailkll A ^3 (_ 5 jLujj ^ill ^UjjVI jA U © 

V Aj 1 £]I AjilJail^ A 3 lJa Aj 3 (_£jLul 1 J ^A La © 



L> 


Lj^3 (^/l) (> ’ " ' L° al (jTl) ^ L>^ Ajl^.^fl ! S- 1 — (l) & 

^ic. UJ^ ^ ^ > V- Ac.^jui (jl 3 ‘LajULa (_JLaAL _ ^Jjl a .a 1 1 (_]£aia]| ^3 ^A LaL 

- j<_£jl_auj z_ua jL I ^ Li , ,1 

y[2g(Ji+y) - •> ^2g(h^y) - £ J2gy - ^ yflgh - ' 


72 ^(/i-y) -c 



ft 


qa i ^jbLi (jg& LaS l^j^s <Jajojl jj a q'y ^ (2kg) 4_jaja^. ;L_L^5)-dj^ P3| 

(^) (_£ jLuA (B) "Oakill Alo S^)£J! 4 o^)juj jl l** ini _ (B) "Oaklll (^1) <Jaklll j*a jj£juall 


^Jajuj Jo (20m) l^c-laj jl aA±* ^cJajuj Jo ^Sj <iaAi j* (20 in / s) ^ 4o jjoij ^-saL (0.2 kg) a^]j& ; l_l(6 )-jj^ O 

-I L-Lua^l _ ^JoV A-2^^)A (60) <JV1 t aaaII 4_J j Cill£ IaU & ^ia^Vl 

3 iAS nv. ^ U a j\<U Hail Utl © 

Jajuj jO (15m) Jo LaAiO AjaUa (2) 

. jVI Jajui (jO (15m) jl J^ jjfL UAjo <JO Jjoi © 


(10m/s)(10/)(80/). 


A 

E 





PE 







\ 





\ 


)' : 



_a 

i- — ► 


^jJajj jiVl (JtJI (J£joi]| ; sUagJI (JjIa 2I jjj j^4 jlkl ; c_l^7^_j^aj PQf 

^jJajJ 4_iiVl 4_lllJI Jl^VI J. Jj>* Jail (PE) AiUaj (E) ^ jK\l <aUall j-a 

-; Jkill I J (tf#) j^J! yiL 


AiUali 



. (11) <Jj_(189)— » JI>JI © 


5 
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^juLaJj (3f!a /u 


(3-5) ^ 


>K 

•s 


V 

^julxiJj (3f)a 


? l_ujuJI ^ AJUll CjVL^JI ^ (Jij^ Ja ; JaLudj ^ 



^ ^JOL^. AjujJ (j-a^jud 


CjIc-Loj 4 4-JUa 


a 


? l_ujuJI jjlJUll (jjiilLaJI ^ f L^bU s-Uiil <UVI 4_Ii£i ci*-^ C& uj^ ■ (2) *K 



U* J& 

.... ^1311 lUUJI 


uV j£l cW' 

JjVt lW*U 


r i 

J V] ^ * 1 » x>\Lj (Jjtjuai] J j V 

< > 


(Jxjuall 4_i*J&lL<a <Ja^)Lk jl^C-U ^3 (JjlLftll ^ ; (3) JaLudj ^ 

jll — AjjJaU^)ll L^jJaj-o 


[ (jjj^3 x «a]| ^Ic- (J£jaill ^3 | (4) JaLudj 

? ^ajai^Jl 4_2kl jl L ? \ Ul '" © 

? (J*JUl l^-jc- S j3 l£ ' 0 

? V 6j3 (^1 © 

\ <UjLg Sj 3 (jj.Vu^ll ^Ac. ^jjj (JjILaII (J£juo]| ; ( 5 ) )^1 /*) *i ^ 

? AAjIaII SjilU (JjlSj IAL<a © 

? ^juo^JI 4^.! jl L_JJjudJ ^ a j3 ^\ © 



6 









F 
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M. 


A3 A < 



? AiU JS J Jiill 


d 



W = 


ll^La L_u^l \ ^ 3_ ) ^ ■'''''* X 



W = 



. _(172)— «iL( 3 )_^i Jjikl - 2 


25 N 


2 kg 


45 N 


,’ >}>>;>';/ 7 ? j ? } > ,—rvrw 7 

jj<i ^isA gdau 


( _ 5 lc. (jljj2 Jjjj ' a' 1—. /'ll (Jjlljl i> : ^(l^j-^ £Q 

AiLawi ^Ja3 lili t (JjILaII JSoILj La£ (5 iV) a£ 1£!^I S ^Ac- ^ j ju ^ a j -<s 

-\ls J s^jj Jj^aII cP ■ (20cm) 

10 8-c 4 3-1 



(JjLa ^Jajoi ^Ic. ^jua^> (3^3^ ■ (JjlAill (jJJ (JA <jL^.VI jlkl [ C_J_^2) J ^ 

-; jA 3 (Jiuoall (JILoj i (J£juo]I Lo£ ^jaIa! 


F(A0 


F (AT> 



M 


J(m) 



(c) 


d (m) 



F(V) 


w 


d (m) 



(>) 


d (m') 


7 


2.4 


2.4 


1.2 




<1jIj ^JJUdJ J (Jx>g X) (jl (JjtLoll (J£juai] c4utll^p (j-d I L_L^ 2 [D-| 

- ; (j^a !^£ ^j! 

4_a3 \ g \a^\ ^jc- (15/CC^) \& ^ ^)£-2a A n’q*\ ^Ic. (JW^“ (J^- 1 ^ 4 -SIjj (jl c . 1>J <Jijua]| (T) 

. (10m) J 

A I A-ijjl^Jl 6 j3 <Jajuj| jJ ^Jall A jjq^s ^Ac. (J (JijuAl (2) 

_^lall A nq^k ^^Ic. (Jj^iaII (J*.uAl 4-L^a^> ^ (2) 


(0)(-1500/)(1500/). 



i JALAI J£jAJI ^ Lo£ (J^\, F2) dhH jfiA ^ > >' 4-jjc- ^gAc. jjjj ; l_l(3)-o-^ PD| 

-; (jc. ^ J£oi3l (Jjjj^I ^ (4.62s) (6m) 4-^>*Ai 

^A£Al (Jxjudll ^IjliLa L-Lud^l (T) 

<J^)xAl 4_lA_g_Al <c. JjuJI L-bua^.1 (2) 


(1.2m/s)(123.8/) 


£0-*- 



C^J gr^' <J^' ^ : ^(3)— >'j & 
Uj^S AiLaus (j£Ujj L_sjta ^IjjAi ^Jc- 

4 JjjuaII c__Lud^l . (1.2 /cm) 

6 j3 


(9.4xl0 4 /) 



A_ijU2l 4i£l*AI ^jJajj (J£joJI \ sU^*xAi 4jb^.VI jlkl ! L r L (4)-^j^ |DQ| 

(200/V) A^^^Al 4 jjjgi^i bjsl\ ciijl£ I Ala i A^^^AI oL^jI ^Ac. £j£]I ^iilA ajj!^ (J*.uili <-<u9 

jLolj (J^AI s.i ^. ji (^4) ^lakill ^jc. (J jAi^]| (JitjColl ^xua <jli 4 (5m) 

1000 707 - jr 500 -m 40-1 


8 




(■2017/ / :6 d 


itai 


UjUj c-jLoi^ (3-5) ^ 


JLuJ) Jlaj 4 aIjVIj S jj]| Ajhladl 6il 4 aLuja]1 

W = CaAJ JLuJI 4aLu14 


_(176) ^ (4) (2) j (^1) c**il jW (J (J ajuuII ^jl^La ^ uu^l 


(137X267). 


(A) cJ^2oll La£ (jiajUll 3"i* tnij c : *n^; ojUjuJI (jlajUj Alcala (0.03 kg) Sjl^ !4 J -(2 |D3| 

^Jc. i^jr >>> SjSj jjjUII s-UjI SjLluJ! l$£j^2i ^1 AaIjVI jl^Laj (_pajUll ojLluJI l^J jlijJ ^jll 6 ji II (jJJ 43 ^\jl 1) ^jJajJ (B) t 

^Jj LaC- C # l^fcl ^aJ (JjK /till 6 ^pajlill 




F ( N) 














20 * 








/ 

/ 



15 

in 






/ 

/' 





1 U 

5 



/ 

/ 

/ 








/ 

/ 










0 

( 

) o.< 

32 O i 

01 0.1 

C6 0 . 

08 0. 

10 


_|nmiw 


A 


bcf 


«f(m) 


* 0.090 m ' 

(JjtJUdll ^)l.lLa 4 -Ijuo^.I — \ 
(j-a A fi^Liuiii 4£.^)jui]| ^)l*lLa — 2 


(7.7m/s)(0.9/). 


. (4) (Jj -(186) — = JjSJI J>J : ^-(1) — ^ij ^ 


M- 
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(3-5) 



[ (J£judllj ^Juia j-«a L— l^iaLla ^-iilLuia -Lxa. (jTl) * ^Ac. (/**) Alx-aa^ Sj3 Cl J^pl Ijj [ JaLudj ^ 

^ajoiaJl ^jLaiJ (jc. Ai^^JI CLi^^\jla (j-a Allilllil <UjI*_a]| ^alLuil © 

AJuaaJI S^pj^PI <L^aa-All Sjlll (jc« ^nxlil (jl (j^pl£ 1 © 

F Ad = 0.5mVf — O.Smvf : <^c- © -ij-ia. i_jjj jj © 


i.v . 



? 0.5 mv 2 J^! — ' 

? ^UjUlaII (j>s (j-ojVl ^-S^pall (Jiloj lALo — c_j 
? <UcIxa]| (j-<a ^)joijV 1 <^-a^pa]| (JA-<aJ IALg — ^ 
? 1 g jlc. <UcI*_a1I 4_jIj£ (j£-GJ 4^ g ’ill S^jj^all Lg — J 
? 4^)aJl AiUa (JjjUs aJL^. j Lg 4_1i*_a 1I (j jh — _A 
? (JjA_i£ X Vi^ll (JjA-} 3 ^ jj | (jl dip I — j 


AilLJI <c . jjuj ddl£ lili 4 (8cm) ^u*\^W c> ^ jl 4^ ^1 ^ (500m/s) 4^ j (0.02 kg) 4^ 4**4 ? : m-( 14 j^ 03 

-; L-buaa. 1 (300m/s) c> 4 ^-jj^ 

. mil A^j^JI Wol\ ^ j^l © 
c_JjuoaJl £■ jll Ailiall jl jlkl *Uj1 (J jCaxJI JxjuJI © 
AjaUall L_bulaJl <LajtLa 3 j5 JajaijiLc © 


(—2xl0 4 AQ(— 1600/) (—1600/) 

10 
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m 


.d 


is A < 


<Lolo> 
EE>— > 


1 : j l0Q0i,)l 


Ax*alx*a^)3l J aJj£ 3I dl£^)^j3 t (jjud^, ^^a3l ^Jajuj ^Ac. Ax.jjJaj-a j (jlajlij AjaJJ^s Aj£Luj A_1j£ A_*^aL^a^) diailal \ L_L^2)-^P-* PQ| 

(jjj A_ijLu 1 I < 3 ^ 1 x 11 ( 2 ) lMI (J-^J 6 ( 1 ) lMI (^OCTTl) (jy ^Al jj 

(jJJ 6 ji Cijl£ lili t (d) A_^J jVl £-0 Aii£AI ^Ic. (jjajUll l^j jJjJ ^All ^ 

; L* L_bud^.l ( (10iV) ^lajuJIj aJj£JI 
^'J! ^ J! AJaaJ AjIAj (j-o 6 ^3 4 JajujI^J (JjAiaII (JjljuAI (T) 

. . ^ j! ls^' c^! J A ]^~\\ Ac. Ai^^a. AjIAj a£>^)^JI AsUa (2) 



(— 24/)(— 4/). 


Lo£ (^5^ ^ 3oVill ^Jj 4 3oVill (j-a ^jjaLdl ^Jajui ^Ac. (37 J') Ia^jI^Lg A^^a. A3lAaJ (OAkg) (jj.Vn^i [ L_L^3)-^P-* PQ| 

-[ L-Lud^l t (C^ AAokill JjC- t aS^J l **^ ^Jajuj ^Ac. ^3 ^gJjuA i (JjliLAI (_)£juAI ^3 

(B^) AJakAl Xic. ^jud^Al Ac^)jai (T) 

m . (jA^Al ^AajaAl ^Ac. ^jud^Jl L_fltLV 6 j3 aAAjj ^All (JxjuAI (2) 



(— 57.1J)(16.9m/s). 


jA La£ (d) AiLauJ ]^i* k>* t (d) ^ ^jja j-a jA La£ ^ jLaiJ aA jA dulj (jlajUj duld (\JtC) > ) AA1j£ ^juo^ ; L_l(4)-^J^ |D3| 

V = dVfc ^jLudJ lA^j^ys A A 1£]1 ^j| Cllil A ll£Jl ^)J^)^J ^xi (q^) 


t v wwwwww 


1 

d= 0 


(1.8m/s) 

li 


. (9) Aj -(188)— JI>J! : j jes 




f 2017 / / :6u 


m 


*5lL, J^ll (3-5) ^ 


: ^ ^ u 6 - 


- Q 
MT© 




$.1 ^_!l ^LojlLa j c5j^ 6 1^)^ ^ j^^Vl A_ijjLaJI (JL^g Wq > >n Jisll hi ; ^1^ 3ol /*n ^ 

(J-ajVl ^Jajuj ^4 (Jfl\) dlL^aj c. (T) 

d^)£ 1I Ji? JxjuoU Cj^. lit* (2) 

(JSjluj Ja ji^JL IgJ ^-UujJl XlC* ^jiajVl ^iajuj <jC- Ia^sUj d^)£ 1I c >% l.Wj lit* (3) 

? ^JajVl A-uilaJI 

? D^)£ll 1 a Jjjlj L* j ? IgJajLaJ £.Uj| 6^£ll ^Ac- (_£j£ll t* (4) 

d^)£JI JajLuj ^UjI A^Uall CjV t* (5) 

? AiUa ^3 jjiijJlj (_£j£ll 4-L^a^o (Jijuj q±i <3!^jl1I L* (6) 

cilLt^.1 dliil £* JjUilb ? £jJa^ll <3tla ^ (_£jill <tL^aa** (Jxjui <s!}lxil L* (7) 

. ? 

^ ^jj^-itulll ^Jjll jjjgill c^tuL^I (j-<a tg-ll] (Ju^aj!ill <j£*J ^lll <s2/l*JI l* (8) 
Aj^at^Jl Jj^Jl j Ijl* ^jJa ^llj A x^il ^11 <U^Ijla]I J ^j* Vn ^3 c^\\jx4^ £* qjLxjIIj (9) 

? Lg-lll jj ^j]| 4 >jV^l t* i <U^Ijla]I <j>4 ^jt!i]| L_fl^)Ja]l ^Ac. tx* ^jig-ill £jJa ^1U 

? L* £3j-< 4 ^-3 Jajq^* ^Uail 43lJaj £jJa ^11 43lJa ^g.*.uiJ lit* (9) 


V 


12 
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t (0.3 m/s) ^ ^ ^ ^ux 1 C 5 ^' c^! 4^' j (40fcg) 4^ cijUL <jl jk. ^ij ^1 jj ; c_l(i)_jj13 (IQ 

-: c_bai^l c (50cm) ^ 

. ^ f JpUl ^ © 

AjjJa^jVl A-ipL^Jl 4_lajaj| jl (J jAiaII (Jkuill (2) 


(— 200 /) ( 403 . 6 iV) 


B 



CjjjI <^V1 ^ ^ AjL^VI jlkl ; l_l(2)-o-^ PH 

C* Laic. lili i (F) L£jP-*' tlA ^ <^] (^) L^J-^ 1 * 1 ^ (j -0 (77l) (J£ <1 j£ ^jj xu » >. ^Ic. 

*j* j (VK) Jj4^ u4 (F 2 = 5F) j (F x = F) J 

-: u jfe (F 2 ) j (FQ uA^'j 


6 ji 11 JJjtj L— l^J (Jj^AaII (J*_juJI 

4 us-i jVI ijjjLzJl JJjfc) i—L^J lJjAuJI (Jx-jJaJl 


£ 

II 

£ 

W 1 > w 2 

i 

< w 2 

II 

£ 

CJ 

W, = w 2 

Wi < W 2 

E 

> W 2 

Wi = w 2 

J 


(F) QjL^lLa ^xujujjj i (J^vu\U (t 4) ^ 4Vi\i e-l^l (jjdLJ ^Jajo: ^ic. ^ u**ik ^ ; l_l^3)-^^)^ PD| 

^Jc, .IxUXJ V (F) J (4) (J£ L-I*£a31 ^JC.Jjuj (jjill (j) dlijl t (F) (jlajVI (jc. AsUJ ^1 J 




A 



^ijjjjuj (Ja . (60/) 6jljL«a (Jxjuj (Jij 4 7>jVi (2m) 4-9^-a S^)£JI ^Uaj ^ (j-a (i4) L-Lauuj ^ ; c_J sJj 

UjjaUj citLl^.1 difil ? (jn = 20 kg ch ^c-) 4 ju ^ 4iLui4l (777) yi&ll 



13 


h =0 (ji>jVi jt-fci-Lu) 
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I3i5j^ 


I L OC. g \y\ ^aJ gj (jjqjl hiIaI! ^jlajl | ^1^ Lil <^n ^ 

? I^LaIj ? 3 -jLill ^jj^LaiiAll ^\ © 


Sy^ 


TIME 

(HR:MINS) 

0:30 


Cyclist A 



Cyclist B 


(j^jUaS i 4_JjLujJa (JJ^LuOaII ^Ac. £^)Jja]| <ix^a^A >\' © 

? JjjLuiJA 4 -Iajj ls '^ l)*juJI jIaLg (Jjj 
1 : 00 ** 

? IALaI j ? (3^-*-*^ (J^ AijtJa © 



? liUJ j ? ^>j£l SjAa c^Viaj (jjqjl ^iIaII @ 


ajAall ^ jjjaII l! jVl lW-*-^ (jit 

I ^Jj LaC. g yy\ ^aJ a^)jj^all ^jlajl \ ^2) ^ ^ 



? (J£ 3 l <*-£ J (J* (JA J£ (JJ*U ^a£ © 


? liUlj ? ^Jj£l (_l*-JOl (J-^-5 (jl jl (JA (J?\ © 


? liLalj ? ^jj£I S^as ^1 (jljLAxaJI ^! © 

a^Aall ^jjjaII ^AliAl (JaIxJI (jil 

[ ^ISj LaC- L - I'nI ^jjkjLaill ^llaLaui] ciliA^I (J^-^. (j - * 1 ; (3) JaLudj ^ 
tg-ilc. L^uJa ja a^)Aai] AjajAL&a AJLa^jL^. AlAC.L ^ (J^IAaII £J^)a1I ^A © 
^aA ^.^11 — 4 n>iljj]| — ^ajg A a 3 I) 

? Jal^ll ^A La © 


. ( 1500 watt) c5 j^VIj ( 2000 watt) LaaaJ o^jj ^LUt a^Jj ^LoASLa *t c_jaaj Uajc. © 

( 2000 watt) * 

liUlj ? (JjJoSj l A^-jl )|t 

6 jIaAa ^Ui jl ^1 Jj^aj ^ 5 ^ C 5 lc-t Jl AxxaxaII til jaA 6 (1800/C^) (jJ L^ ^ -La^j La £a 4a1& jIaAa ^Ijj^£ Ax x ^>a ; L_l( 1 )_jjAj |Q3 
. ^Ui jV I Iaa J! axjl^a I I ^j^UI (>j5l ^ .u^ la . ( 10 kwatt) l $ ^^11 a jAa 3 ! cAaIo lili ( 10 m) 


(18s) 


14 





Jx- liai (F 3 , F 2 , F x ) AiliL* ^jS Cj!^ Ojii ; i_j.(2)-jjJj CQ 

<aLawJl J AiUa (jAJ A_ijLnll Ai^lxil (JI-gj (2) (J^ j 6 (^1) (J£juo1I 

_; l^£ ^Vl 


<- *1— X-^i 

5 10 15 

(30s) l 5 ui c * !i] 4 (71) Sjjill L-Lud^.1 ( 2 ) 

(C) SjSflll gJ DJJj-ftll 6jill L-bud^.1 © 


(-6N)(0.67WO 


(^£) U ^lijjl (Jflj £3^)1 4 oV*^ ^ CjVU. ^jJajJ (J15joiV1 \ (JjIAaII (jAJ lJa A^o^k, 


-*all U^M >1^.1 ; cj — aJj 
? ^51 SjAall (Jj5j 4_!L^. ^ 


At = At At = 3t At = 2t At = t 



15 






A-ixuixjll W)\ an ^il (.^Vofrbuba ^jc. j 4 ^a^]l aVM C^VurtjbaaQ (j-G | J^l aVl ^ 

? ^)juo 3 ? lg_J ^ijuo^Vi ^al^laj^al . VlC. ^1 i n^Sl \ c** l W J bba 4 


4_ia£j ^axmj A yf)\ 


Final velocity of ball 1 V| / | — | 
Final velocity of ball 2 Vq | — | 


• o 


Initial velocity of ball 1 Vi, Initial velocity of ball 2 v>, 



-20 0 20 -20 0 20 


Maw of ball 1 mi 



Mass of ball 2 mi 

| B 


1 20 



c. ^ J 0xiU^)J (3fia 4-JjVl (3fia ! (2) ^ 

4_Lo£ 1 g )\c- AxU*j (J^il ^xll 


bJ j=^) 4+S 

(2) 

(l) 


ji^.1 / jb 

<l£ll <c. jjaill 

AiSil 

^ ^ * ‘ill 




dbjj 

<IAj 

(1) aJUJI 



<!L tj 

jbJj 

(2) 4ibJ! 



<!LIj 

<Ltj 

(3) aJUJI 


a ^1\ J jVi cU*ji (l) <iuji j* 

*£**]( ^1511 cUUll (2) ilUJI c> 


^3 (JjULall ^3 ^jjkjLaill ^JaLaoH \ 

A jx> < s\ A_iajaILo A_La^)Lk j|jic.lj 
. (<*£ II jll -Jujab jl! aS^m!\ 


— jajU — iJI) 4Jc; 



(60/C77i//l) ^ * jUjoJIj * ^ ^ ! (3) X 

? bLalj ? Aj 



U$J 4 4 La£JC.^)juiJ J (j£ ^4) -labjdj ^ 


? bLalj ? 4 j L . n V'n 



? bLft] J ? ^)j£l b^j C^Vbj Lft^jli _ <C.^)jal]| (JjoSJ U^J 6^)ljjal]| J A Wl /till dljl£ b] j ^4) ^ ^ 
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M. 


A3 A < 


t £jLjaJ l^J (jjj^ial! ^Jc- jJjoiJ A Wl jui\ 4_lg£j JjuJI Qll JlaJ Li, ^ )A ^ ! L r L (l)-dJ'^ PD| 

_; 5JU1| aU^\ <> ^ £ 
a wl ki\W a1& ^ jl (T) 

^ J^-pl gIa J^.1 -LaiLuj lij <j^Li3l 4 _ia£J L— ^j| liLa (2) 

^jjua3 Alljlii A r~- ^ 1 ‘i ^ ^Jjoli 




(jls J< ^Ic- l.iLojc-1 1 ^1 1->* a\| ^1^11 lja a ^ a gll ajI^VI 1 t_j-^2)-^^)'^ CO 

-j^jLuij ^ (N. S) 3.^-^J 4 _lq£ 

3.25 -J 15 -c -1 -M 1 -1 


. -(53)—^ :-(!)— ^ jf^-i : m — ^' j & 
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(■2017/ / :6 d 


itai 


*Llq£ ijjj (2-6) 


C^ 1 Ls-i 4_1j£ 2 4-^ t <1 j£ 1 4jl (jjljl j)n>til c. ql qjl c. Ogj ^j.W i<q AjI^j ^ j-a di3l£ lil \ JaLudj ^ 



(j^ilaflj jjill ^^aL^jaiVi (j>» AS^LoC- 4_ijI^A a£jjuiJ ^liJaVl (JL^^) ^jli 4 ^L»ii jj^li ^ ^4*11 ^ ckp- : ^(IJ-jj-^ CB 

-; ^jLi^. iUjV a£jjoJI oL^jU JyajalL jj^ll tilli 

itajVl AjLoC- ^3 A^Jjuall (JL^^ ^Ia^JjujI ^jjuoS (2) 

4_ij| ^Jl a£jjuo1I I^j ^iLuj ^lill ojill ^)!^La 1 _a3 c (70kg) (A:0 ttl) ^ Ali£ ^jl£ lil (2) 

. (5 s) (j<oA will c_a3 jll] 


(-396N) 


.AjjIj Sj2 jjjU iliaj (jJB ^cJaui ( _ 5 ic. ■ ■■ * Jaa. ^ cdjajj (2.kc/^ AjIjS -■■■■^' (j^jllj 4 _l«£ (jjj (JjlLall (JSjuiII (Jjjj | (—L^l^—aJj jg% 

? ^ xa]| (Jx° (Jj-oJ l^-o (T) 
^4/>) '~ ir - * ■ l,J ^ 11 AS^jaJI A^lla L_Luial (2) 


mv(kg.m/s) 
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(100J) 
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F(N) 



(M ) JLiSI 




(I) J £4! 


j*uj (0.06 kg) ajIjS s iil jsjj ; i_L(2)-jj^i CQ 
Ac-^ull 4j& ^ i 4lia.l3aa^l3 (20ms _1 ) 

<Ji«j (v) l)< j 4 (I) (JS2JI ^ jj LoS IjjjSj 

Laic.) JajL^JU I ^ a! ^Ijji (joj 4_ajl_aj]l 

■ C 0 ^ ^ ^ (F-max) u4 

^.^11 L-Lud^.1 (T) 


■ Fmax ^ 


■ 1 max ^ ^ w 

— ^ijJ! 4^3 <c.^)juj l— iac.1 jJali !j] (3) 

(JjlAili (jjJ Fja ^Aj^juaSl 4-jl^.VI jlki (<!Ltj jj 

\u>*hj tillj L— Llil c aUax-oll 


(600N)(2.4kg. m/s) 


(J£jud]| t S^jjujLixi <ic« j L-lL^all (jA 


- \) . ^>"Ii J 


J 


ill 


■* L 


J 


iajU^ Lasl jdjaaj (0.12fcg) ! m-(3)-jj^ 03 

-; 4_J j ^1 aIIujVI (jc. 

L-Jju4^I (T) 


=D- 

v — 1 1 m/s 



-cr 

v = 8.9 m/s 



~ ^ x^allll (JjS 4_ia£ — 1 

Jbu A_lo£ — L_J 

3 11 1> - z 

£*A\ — J 


(0.175 1 (jl£ li] 4 W y^\l Sjil! JajujjiLo — _a 


(1.32kg. m/s)(— 1.1kg. m/s)(— 2.4kg. m/s)(— 14N). 


LJ 

y 

9 

C 
r*i 


jj£JI clluaajjj aiaUll L-Uju^ifl t (j-a SiaU ^Ic. I^jc. jjuj (jjaiLj <LLaJI 6j£ll <^jUja-< 4 e_aia ^2 lil (2) 

^1 6^)£JI JajL^J ^.liaj^aj D^)£ll ^>^5 6 jS jIjuj . (J£juJIj ^jJaj-<4 jA (0.17s) *0^ L>^j 
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. -(57)— ^-(2)-^i jfi^t : m-(2)^'j ^ 
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lil^alil! Jaia. (3-6) 


? JjjUI! j£i! V cUlii]! 3 A jjj ^jjjIS ^gic. l.Viurt^ til^alil! 4 _i*£ Jaia. 4_ijeatjj3! te!lte!! ^eiiLuj! ; JaLii ^ 


ate-all! Jbu 


^jteall! $.Uj! 


^jte-aJt (^Jj3 


O o 



©• o 


o 


If 


2 f 


"12 


21 


Pli 


p?i 


2 i 


(2) 6j£l! ^gJc. jlijJ (l) Sj£lt jli ^teall! c-Uj! j 4 c > lUiii ^L^all! Jj3 6j£ 3^ e’WWi 

jli cite]! (jj jjj (jjjlil liflaj 6 6j£i! ^gic. jjjj (2) SjSlt j ^ 

(1H 


(2K 

(3)«- 


(4)^ 


; jjjj^l! ^Ic* ^iel! ^a. 3 ^ te^lai lS^ 3 

(1 

(2) SjS« 

^2) oI^Ijla]! tetette! 3 ^ (jlaJjjClte 

(- 1 ) teteUl! tetete! C_J ^Jai 


? ^jj3^)]a]! Ai^teJ! te 3 ^] ? ^4) J (3) 3^te*te] 3h3) JUJ /^ U^ te^lxS! te 

^a.^ <^-a^>la]! ^Jlgil! ^ 3 ]! J te 3^a]! ^j!c1jV! ^ 3 ]! cate tete*te! l_sj^) 


? 3jjtf]| !1& 3 ^ ii !ite 


^ 3 (J£ ^Ac. ^)£A! ? te ^aUai] 4_ia.^)laJ! (_£j^]! J te ^aUai] 4_lla.!.l]! (_£j£]! 3^ (lh^ ■ (2) ^ ^ *1 ^ 







lSjSJ' 



^jill 

<ja.jU]! 


te] j^]i <j£^)te! Ub.^jqVl te^)all] JaiLuj^l! ^Jate] c^Voftbte 3 ^te ( 3 d ■ ( 3 ) ^ fl ) *1 ^ 

-| tec. l # ite t c.teiafi]! 

? ^a^te^all]! ^JU te&3^ j! (jjilll! ^j^)£i (_£.la! tel£ cio !3 3 ^ © 

? tea. jla. <_£ j3 ^aUail! ^ jJjJ 3 & © 

? 3j 3** ^)JC. ^aUai ^a! ! j3*-^ ^3aJ te^aal! ^aUaj ^) n»J 3^ © 
^aUail! ^ te^)3! Jj L_LaJ -lajjjaJ! te 4 teiteJ! teljoiV! (,,5-te !^te @ 

? 3 j 3 *te! 3 ^*^]! 




-; (2) 0^3^*^^ teli£ 3a! teli£ ^]3te]! ; ^ 3 ) -^teli ^ 
? ^aUal]! ^ ^.tedte (jia^)! 3^^ 0^3^ 0 

? ^J! 3i£ 1 aq a\j ^)!ete te © 
? ^J! e*j te^-A ^.3 te © 
? (2) J (1) j^j (jJJ Ali'JI ^ @ 

^ t> 

J 1 ' 

^]3te]! <c.^)jaj teVe j te^lxte! telii£ ec.! 
? ^J! e*j ^joiaJ! te. jjujj teli£J! 3 ^ te3te! te © 
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@ 





A2 A < 


^gic. JajLjj ^JC- 

lx-a (Jjuna^lLa La^jI 


La ^)JUl3 4_Laj]xj]l W)\ kk\ ^i] C^VOfrljula (J^-k ^<4 ' 

6 ^. ^gic- !^£ (jjj^)£Jl JajLaJ AiC' 




^xj (jj^jaj aJL^. UjfL J (j£aj 6 (jl jjI aJI^> gJ <. Vqj ^>^.1 ^Ic. jj^la 13] ; l_l^]_^_jj^j P3| 

lA'\ \\ ^ \ \juo2 ? A^l x «aj]| 


^ajUL p^gjuj V 


^ I jill gJ Ac.^)jui]| & 3 & ^)j»‘n c. '<^ f\ 4 g^llaj Lo^JC- A-riLja^ll A jiLaall Ax.^)juj ^)j»*n | l_l^2 ) >ef 

^)Jua 3 ? Ajjijaill (j >4 CjIjUJI 



(jC- A_]axjJa ^JJ 1 g nj 4 (JjoLgI g£ jJjuu* ^Ic. (jjp J^-y* (jjfi j.Vu«o | L_L^2)-^P-* |CD| 

^Uakjl JIxj 4 (J^l ^I^JjujU (j-nx£^all JaJ^) (jjJ^jia 

(2m/ s') *£- ^ — aL k l l (3M) (Jj. Vn^' l Jj jl (b) J£alll ^cjJajJ 

(M) (jj^ A£.^)juall L_Lud^l (T) 

.(a) g^ ^ j^jll gy^ AiUall jl^La -l^jl (M = 0.35 kg) J 13] © 


2.00 m/s 




M 


3M 




ii. 


Jtf-i 

(b) 

(j* l£^2i I3ti 4 ^plUll 4-^ c q» >>> J jV I a1£ 


(6.3J)(6m/s) 

4 gjLixujd^. (J jjx^ ^Uaj (JjIaJI (Jjj a^j^^'I AjL^.VI jlkl ; l_l^ 3 )— ^ j >gr 

-; g)\i 4 gJJJJjLuLLa 1 jJaXJJ Lo.llaj^alj 4 ^Lal^lxlLd ^jjAL^jU ^jj£joJI 

=- (F 2 . At)(F!. At) - m = (F 2 . AtXFi. At) - i 

=— 2 (F 2 . At)(Fi. At) - ^ =2 (F 2 . At)(F x . At) - C 
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? 4U..4 ^jc. ,aj ( ajuj^)l —(203) (2) ^ (j^a A. 


4**1 ijj $i*l ^UQjVl 

SjSJt 




JaU^A J 


J J fVi J <*1 


- 1 


-2 


-3 


-: 4^VI ^jUJI J-S! ; (1) J=Lij < 


Aj^^oll ^ v ^ > rO l\i 



<j^)lL«a]| 4_^j 








lUL^. 

^J-LOJOL^Jl 




l^Q'V 

4_ia£ 




*£jaJI 4iUa 




UJ^ 

Axj <c- jjuJl 
^2)1 > i\l 


Ukjl^La Ajasl _jUa lij i (153^) o.lc.13 <Uj£j ( (52^) (^Ic. *— isljll _jjSx<a*JI <JjS | i_l^]_J_jjJj |CH 

(jc. s^c.li <-^K~i->.vi Sj 3 (JL»aU c (JjSjJI (jx (2m/s) 



(2.3xl0" 2 m) 
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\ xig \a (J£ A. ^)IaLg . (j^>^ ks*\\ ^jLja^suj j (jljua^LtlLa <jl (jlifljbujld jA^jLiL t!i^)£ I L_L(2)^J^i |DIB| 

o^jujLia a*j \ x>^ \a (J£ <c.^)jaj ^)IaLg L^a 4 (22cm/s) ^ 


. tj ^Uia jjaUjI (22 m/s) (22 m/s) 



<j^> ja ^ <jUfllx* ‘ (m B = 65g) (m^ = 45g) IaaIjIjS <j^j^ : i -r L (3)^j^ £B 
Cilia! £a ^(56^ AjjI^) tcLa. Aijid! c (J£joi11j 

A^L^alill (Jj£ A qjq^s\l A. c-^jjoj Lg (T) 

^a2)l >.si'\\\ Asu (J£ <C.^jjoj La (?) 

a*j ^j>s (J£J ^UjjI ^a-saal La (2) 


(A/i^ = 0.6cm)(A h B = 13.3cm)(v^ = — 0.3Sm/s)(y' B = 1.637n/s)(i?4 — 2 m/s). 


6 jSdb (jlXa La£ ^ ^ n*^ J^jAL^a (J^All Lpj-aC. <x-*aL^a^) ^DaJ A ja.Vn | L_L^4)-^)^ [PDf 

1 40 kS ■ ^. u ^J ^CaL^a^ll lg_J ^Alaj^aJ (jl Axj 4_iiudl A Vi^ll A_i]j (Jj^aj ^j^aal L_bai^.li c (25cj) 


Jt = 230 m/s 


(0.8m) 


. -(72)— ^-(3)-^ jfi^' : s->-(4 )— & 
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' ^ j ' ■' Ac.j joiJ (J.>i£1».a 1I elajVL .iJJJj ‘ ojS Ijjuilia La I Jila^a 1 ~ 1 L. . -»*i (lfc^) ' ! S- L (5)-JL - ^ 03 

? s iSlUlS L. 2uL-aSft 


(l-7kg) 


JajLjoil Cjajll (jjoij ^jjSjuJI (j* (jjj j^ll il£ dj jj^. < (590 c/) ^Iuj * l$j* (75 ( 7 ) ! L_j_( 6 )-jj^j 03 

. LaS ( 1 . 277 i) (J* 

^ ^ ^t^uudl ^AjuaII ^juj c i l ii'v I 0 

^-lS] (Jj^-aj L— Ijoi^I (jl ( 2 ) 

@ 



Drop 



(8.4m) (4.8m/s) 
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^ (3-6) 



c (J4 = 4 /eg) 4^ 6 j£j (2 m/s) j ^ ^ ( m = 2 kg) 4^ * ali^l : 4-l(1)-^j^ 03 

(iVf) 6^)£11 A_ij4_ill <C-^)jaill -l^.jl _ ^jj^lxlLs ^jc. 



(0.5m/s) 


(j^lll (jJall ^ ^ ji.1 o j $. j t tlw^' (4m/s) 'a jl^Li 2x. lii j=^j (0.5kg) V’^ u-^' u^' u- 4 » j£ ^L^ii ; i_j.(2)-jj-^ d 

~ ^ Jixj 1 K 's\r \ 1 ,ag x>)3r \ ^jlL^all!i2 c ^)Luull (3l7l / S^) Ac.^)juiJ (0.2/C^) 4^^ 

^\ ^xj A_u4-^ A-C- jjuJI © 

noMl A AijUa © 


(— 3.5/)(2m/s) 


jljjill jjuj _ aj£Luj aJj£JU \ 4 tjLuZ s^)£ ^-|-x) &44^ (3ttl j s') (^i4^ j^44^ ; l_43)-o^ 03 

.Ixj ^jjJ^)£JI ^JC.^)juj A^ua La _ (J£judllj La£ l ^ (J£ 




(2.1m/s) 
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M. 


is A < 


1 <j£Loj l^JajLoi du^llaj^ali i (JjLLoll (j-a C**lW^n (0.6/C ^ ^ <i£Luj d^)£ ; l_l(4)_jj^ PD| 

6^)£il <C.jjuj J li] ^ju l^j (jl^jVnvu 4 £.jjuJI ^jl . *1^.1 j j £-a S^)£l! dlL^adllj i (1/cC^) 

. (VlOm/s) ls " b jAA 



4j j£ 

MM 


(1.2m/s). 


^ ( ‘— ^^ 13] l (J£judllj ^jJaj-0 J& Lft£j _ <- - 11^ ^ L—1C.2/UI L_1C.^)J j^Lilill 4jt*J ^ I ^.Ij 

^jjj <Ld^a A_lj|^)j^ll cill VI 6 j3 <jl ^al^)j3lj _ L^axJI c. o^^Tnn 4_ij!^ <_£Ij3 6 (35^) o-LJoIa]! 



0 = tan^C^ 1 ) f\^L (0) ^j'jJi u^ 

nij^Vi \ y ■ 
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(1-7) ^ 


4_uxJ *UL! U nil ( 3 » *U n I ^)juo3 JaAjud^ll ^cJaUL<a ^aIjuj ) -laLJuJ ^ 



-| (3f^ 1^1 A 

? L<ua (T) 


? 6^111 ClAjj£ua Ua (2) 


? liLol j ? Lg_l (j-o (_]£ A W /u La (3) 


? 4_±^.j^a 4 W >*n 4i j^jaua / <JLuj 4 W ttij 4i j^jaua / UjIj^£ 4_talxla Igil Sjill ^-Sc. (j^HaJ ^^iLa (4) 


? 4_±^.j>a jl <JLuj 4 Wt*n 6 jill kl\ \ C <ij^ (5) 
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(T -7]^ 



JaLuaj A 

? Li [ (JljjaJl 

4 <*Ja3 4 L_fljj^a 4jtla3 4 4j^t yj (jjLai * duL Jji (jjLui 6 Jala. 4 | dl j^Vl J 

; dLlj^Vl 

_LdH Jw'n.'l J J^UJU (jjd Jld CjjUjjVI (jjLa (3lc. (T) 

la^^L LLi _ djjL^jVl (Jjt -wj (j-d L_J^)3 fJ 4 t 4 9 Lqj A^Aj xul (2) 

L_J^)jj 4 L_fljj^all <*JaSJ tilLl 4 (J^LaJU (J^i*^i jA j (j^JJ u' LgJ] i (djj^all 4 jlL d uL (Jjljoi tilLl (3) 

liLi 4 duL jJ^I (jL*i <j-a ^l£ll 

LLi , duL jjVI (JjLai (j-d 4_i^.L^. jll JjLuJl L_Jj 2 ^aJ 4 jJ^pJl 4 » LL A\y\ y jll (jLuJl (4) 
4_i^U.jll (JjLuJ! l_j jp 4 4 > Lqj 4_i^U>j3l (JjLuJ! 4 J-gL^JL j&j uj^ c^J) dj^'l 4 * Lqj duL y^$\ (jjLjj (5) 

Ja^^/L LLi _ duL jjVl (jjLuj (j-a 

? 4dUj^£JI jill La © 
-; 4_iiV I dVt^Jl 4dLj^£ll ^ jill ^ jj (jjj © 



AjILjj 4K /u 

4-ilLuj 4K /u 


4_i1LjJ 4_iZ^juj 

4_A^k^^Q 4 _a^juj 


L— flj^all JajL^J (j^IL (JxaJ <Lj^)ia ! (l) JaLjdj A 


JOl<Q t >1 (_£ I 




4_u^judll Lq'v ^ *j^ p A 3 


. . -(89)-“= :-(l)- A ^ : * -. 1 > 'j & 
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aj juii 


j 4-L^a (3-7) ^ 


j-L^J — ^ kA ') tilLuj ^ is^ c> * ^ j-all <* A_ixulxjll W)\ ki\ jl\ ^Vv^LuLq J^Lk ^<4 ; JaLudj ^ 

^ ^ ciliLuj!>Li ~ i " c _ i . *.*' a. 


d^LaII (^y& S^Loll ^Jajuj CljLl^jaill c su£ (jdJ 4 4 _a1Luj V)\ judJ JaUa-ailj ^jjjLa-ill lj^)£ Cj ^ '** (j^-3 (J^ L>1 *^ ! (2) -2alju*j ^ 






A W juall A ia> A xnq\i La ^j-a A * L>9j ^-L^.^11 ^j-a J^Lai cillj Sic- \ SU^y^H (JjI^IaII ^a 4 4 jL^.V 1 jlkl ! L r L (4)-^^'^ PQf 

-; tgj'c. <j£-aj 

1.2x 10 _19 C - a 2.4xlO _19 C — £ 3.6xl(T 19 C- m 4.8x1(T 19 C - 1 
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(D 


CjU^uoJI jij ggk ( 4 - 7 ) ^ 


? CjI W /Ml Jij ggL 4-ajLuJI dlilgik ^bVuuU ; JaLij ^ 

© © 


gjj^aJI adb L_njgij ^3 





( ) ( ) ( ) 

La^Jj) Jlxj gioLall ^ic. <jg£Lo]l 4 W judll A-iC- jj gi j _(232) ^ AluiLatLo ^al^aJLuAj ) (3) JaLudj ^ 


4_ijl!i]| o^Lall 

gjVi s^uh 


L_fljlgJI 

gLujjVl >3 j 




L U 







-j aAIjujVI gC- i 6 _( 260 ) L - 3 g^L g^ ^ ^ j <j^al_^JI A-IaIxII S^Lall dlj£.|g 3 Jlaj go \ ^ 3 ) JaLudj 


gjlLoiAll 


^J| 

C> 


? gJ^UVl gig)a giJ g*n«\ <atl La.dc. L* l.'Wgn liLa © 

g jlauJl ga Jsljj c ,% n^kj pUVl ^gL LS^ ^gjJJjai 

La^J ^ U«Oj 


? ^aLud^Vl gjJ-O^JJ Lade. L_)l la. Juoll dvWg, liLa (2) 

A_J_uaJ (. _ U ti'N *Loi<a^l!La]| ^1 i.i-\N| 1 gi j d A ^ l Hall ^ggllluj 


U^J ^ ^]| 


? <LL*lLa ggkVij 4_±^.ga La& 1.^,1 gad La^J gljg£ ga<a!}\jj Lade. diWj La c. (3) 

Wlp -aj3 4 ^ jjjloi djUadJl 


Lg ^k gj£i g ^ ^ c^'J 6 4 W /till gad La^J ^gill^a gljg£ ga-a!}\jj Lade. La L L,o (4) 

? ^La^_aa<a^L 

gJLilLj 4 ^ tgJV ) 6 gu£il Sg£Jl ^ 7 - Sgd_a^a]| Sg£Jl ^ 

Sg£j| ^i] Sg£Jl ga djli^judll (JdlLul La^_jat-a^\j d C. 

ag£ll g^Jjui glgVI ^Jl^l (J g-agll dc ^ _ ^a^xJJ gl ClAj^dall (Jliidl gdiaaJg 

,(gj£l A W il\ djli 

gjj^all L_ldgd ^3 4 dl^Jl ggla g^ 4 W /till (Jlj (J^Jg-a ^jJa jJ A-ilLill gjj^all \ ^4) ^ ^ ^ 



A I • B 


( ) 


jii 

( ) 



a i' ', e 


( ) 


( ) 
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? (JjWMi aIIxjjI (j c- cilj\)n^^La ( ajuj^)l —(234) ><o (1) <>— aL^Li^U ciLjqn qa A 



? ^Vl ^ junfiti j <11 ujI (jc. l—L^j ,aJ t^Vflla^La pjqjjl -(235)-^ (2) ^-flLu^Uu^lj A 





B5jS ASjS 
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(jiaikl jja ( 12 cm) C 5 lc- Airiu^l jjj^J Lo^lJC-j . cJ^^L (J11A jA Lo£ J jlnll jj^J La^ic. ( 12 WV/C) ^SallLa 

l^jjLSilj A jliq i\i Ai^juall A_xu3 jl 


H nl ^ ‘ ^ a^a 
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^ ( 10 - 7 )^| 

; ( 1 ) JaLij < 

6 (JL^a 1 ! A j j£L &]1 (JIa-aII Ja^ixk ^juijI © 

? ^aiaaAll ,^-aJl jj ^JtaJI jC 

? ^jjx-a^)all AaIoIaII ^9 ClutjJaj Ajl^.^<j A ^ CWl AW jui] Cl 1 W n>i lcL<a © 

? ^jCjL-a cilLuj A-lajujI^J ^jjjL-a^al! (JjjL-ajlL l_La3 lcL<a © 

? dll W /lill JUHI j-CLuiJ ^^iLa @ 

? 1 ag j*lW Ci ^jjj^a^)ill CsAj LaCjc. ^iKj IcLq © 


+ 

+ 

+ 

+ 

+ 

+ 

+ 


. -( 122 )— ^-( 9 ) — h* : ^( 1 )^' J JBS 
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itai 


4 ninUt '\9 A\ c jliaSVi 


ita^ 


JaLuU A 

V 4_1 1 jttij^iLlaLa (J& \ (Jl jjaJI 

JnJ'S 4 (J-gL^ 6 4_L^a^J 6 ^LixjjjJalisLxi \ dll J 

; Ci\*\j*y\ 

ia^^J liLo _ ^j_jjj a^ladjlj 4 laJaJl ^IjlaJLuAj (J-aLaJL ^jUjaLllal lx aII (jl JJjJaflll .la. I 3^ 0 

-laa^/lj liU . (jJjoLllal iat 4 _^jLol1a 1I 4^aJI 3^*-^ Q v \l ^ ''* ^ (j - * 1 (jjJ-llal © 

liLa , J t . u J J^ LIx-aI] A qVi^x>\l A g all (j >4 3kxJl \* a\\ (jA ^AVl (J *i J }^1-1»-a]1 L-)^ © 

; jjjudij]! j 

? Aiju^iijuii (_^jiii ^ijji l <4 0 

-; 4-iiV I cjVI^JI 4_ixjj^Usla 1I ^ jill ^ jj © 



(N) JUi ^La 

(N) JUi ^La 


(N) 

(N) JUi ^La 


4 ~SJ~S <jL^VI 3^^ ( ) Dj3 ^) n»*1 4_LaLlJaLijLAll fi jill © 


-I 3 jV 1 _( 275 ) < 3 ) _( 274 ) i -* a l>^ c!jL< 4 jLla 1 j AljLaill 3 j|^)jLa. \ ( 1 ) JaLudj A 



; S N 

| S in ?s IN 

S PM ^ S N - iS IN ’ I S PM 


L_Jafi]| IaA^.1 4 A. \ (j£ j iUt \* A\ (J) 

L-da^ll 4 L-llaslI ^ajosJj ^jC- Cl±aldll 

3jJ lili 4 C - ^Wq\I ^.XLuLjj (JC- CllaLlI 

4 A Vn LajIj ^JLajuo]! L-lJaall (jli A£^)aJl x>\l 

4 ^)J» <L^a j 

^jILuoS lij i 

A . 1 \ \a (J£ 




4iHL^l M l LflSflj 4^U1,J| c-ALSVl © 

c_lJaa]| © 

ijV tilli j 4 lg_I L-ilaall 


-: _( 133 )— ^-(l)-^i : ^( 1)^3 ^ 
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4 UinUt '\9 A\ l" y J\\\ 


I 2 i 8 )^ 



JaLuaj A 

? ^jouJaLis-xi (JL^g ^ jj l)a \ (Jl jjoiII 

iilLoa i 4 _L^ jj i jUj ; dil jpV! j ^1 ^<JI 

; dUlj^yi 

cilLuoll ^j>s jSHj <L-a^jll (Jx-^-l ^ i(j£judllj La£ ^)l_ii]| 6^. ciiLuall (Jj^j (T) 

liL Q 

liLd _ ^jU^)^£JI ^Liill (Jitjuj ( 2 ) 

; jjjaiidSI j JjWMI 
? iilillsL^^La jjui3 0 
? ^ x jiilal "i* ^1 (JL^-aII <d^)C. @ 



; (_^^kVl ^Ij>JI J^jUlaII jjjli <■ \f\ ; JaLd A 



^ a ^ ^ !-> \ | ^jliAll ^ .a t ' A \ t n \ 1«4 ^ /\ 

lUrti <j£] jLcluuJI ^ d^3 Jj ^1 

j^ya 4 x l ^)Lojoia]I lil-liLudl lil 

I^Lajoua ^jl^ll ^uJaLliLAll jxa^ !i] 

( ) 

L** L* •* v 

o ) 13? JjJla. xJaS 

^JU-all 4 ; vK u^ll 4 j^nUl \* *\\ ^jli 

V / 

l_a jjoj 4Jla 

"\9 A\ Jllxjl Jlxj 'c> Jyl\-Ui 

'■''** ** 

( — £ ^gjuj jUjuiAa ^jjajJal_ix-a]| IjAxjI lijj 


? ^Vl ^j^Il ^ jjuiqMI j (Jjldll aIIujI ^jc. l-l^. 1 ^ ^ViUo^^La pjgjjl -(277)—^ (l) dl/u^uu^li <j!>Lk A 
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^ jl —^278) ^ ^3 4_a*jJaj-o]l ^jouJalji-a]l ^ 41 j ^C-IjS 4 'w’i. ■.! i ■ ^4 uij ^ 


© 

O 


USB 

4B 

9B 

N 

s 

■I' 

© 

© 



9B 9B 

9B 9B 

© 

© 

1 

l 


4B 9B 

4B 9B 


-: -(137)-^ ^-(2)-^ jjikl ; s- 1 — (1) — ?-*_s & 
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cjl JAI (3-8) 



^jO*Uiw\ Lg jlj jLjJ .J.j.J^ L^ ^gjquJaljxAll (J^^\l 

? ^jVI ^g -9 ^). tl,Q *^.J ^ ^jg, c t I'nI ^ dll^ pjuj^)! -( 280 ) >r ° ( 2 ) ( at dlAiqn (J^\a A 



? aIjSaII ^ x ALllal lx a]1 (JL^aII SAuj ^)IaLq is^ 0 (J^^*-^ ^A La [ (l) JaLudj ^ 

I ^A (Jj^Jaj ^aaijjaL^ cilLuj (J^^. aIjSaII ^ joLilaUi^a]! (JL^-aII SAjuj ^)lALa ^Ac- (J-al^*Al 

; <2>ixS! ^ jj (T) 

: ^ © 



t 


? ^laJl aJ] JjVl SJC.U1I ^ U ; (2) -Lift < 

dL^jV 4-iuulU dL^j! AjAaJ ^k ^.Vs u*n 

gL^j! ^Jl ^al^jVl JJjulJ 

oL^jI ^J) dlLuJl (J jjAj ^All ^jL^aVl (js^-i 


Aulllll Cls^LsJl ^k ^ ^jLl *\\ (jL^oll iajLi'N alaJl AA^> ^ \*\W Ail I A SAc-lii 1 | (3) AaLuU ^ 


X 


-: -(141)— «4-(3)-*a j^t : m-( 3)-^I j & 


3 



dj^L^a jJ 4 diar k 's~i j | stLiaxAl (JjIa^II 4-A.^Vl jlkl | l_l(1)_j^)Aj 

^j>4 ^glLudll 4 L«o t (JjLLall (J£juo 11 j ^jJaj-a La£ ^)l_JJ 4_J ^)-aJ dlLai 

4-^ 3 — £ 2 — ^ 1-5 
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? <*L.,4 q& l . (Xj (ajoi^)l —(283) (2) <— aL-^^-^^U A. 


- 1 


-2 

V ^ IjILo ]) ^ . ..j lit a \1 _]1 -v a\I ftjJu ^ V - o jj wJI La \ ( 4 ) L >1 ' n ‘i ^ 

: c ^ lsj ^ l qb ( J ^ IjIaII ^jauJaljiLAll ( JL ^- aII d^juj ^) l.lLa cr ^ ( J ^ IjjlII 


; ^ k * l \ £jj © 

[ Ai^lxll ^ jj © 

: *£*JI © 


(jl JjjJUJ ttlj ]^> 1 - 1 »- a]I ^ ),> 1 j ] o 1 - 13 La ]| ( JL ^ aII Ja jb^S J (_£^) j|^l L $\ a \\ ^jauJalisLAll ( JL ^ aII Ja jb'N (jdJ < jLuLl]l 4 _^. J Lg I ( 5 ) )ol A*n ^ 

© j © _( 49 )_^ ( 3 ) JaLUl < 1 (ujjj 

| C1jVL^! 1 ^ >. ALilal "i* ^ (JL^-aII Jajln^k al^jlj L_jUa3l J.1^ (S“N) S^bj ^g-ljVl ^ lx>j\l *lill <jJai3 6^C.li l | ^5^ JaLuU ^ 





-: -(144)—^ ^(4)-^ : ^-(2)— ^ 


^jc. ^jouialjiLAll (JL^-aII oL^jI 4 ^Lii 4 -j <_£^)jb c_aLi (J£judll ^jjajj \ ^ij lja <jL^,VI jlkl ; s j -(2)-^^)^ 

-: (£) j (A) o^\ 



1 

c 

L_J 

! 


<ai^all £jU. 

A «sq>«o'l (J^b 

A «sq>«o'l ^ jLk 

4_^ix*all J^b 

(v4) -Lie 

<ai^all £jU. 

4_^ix*a3l (J^b 

A ^q^'l J^b 

<ai^all £jU. 

(5) ^ 
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tyJj 3^ ^ / g-3 / jLj J 3 >0 Ljg- <> s ^jLiLIx-aII (JWa'I 

? ^j^aII aIIxjjI qc * ^ —(283) ><o (3) *— aK^uti^U c^l^jqn ^ja A, 


-1 


-2 


? *i]jJa 1 I ^ x jjjJal lx aII (JL^-aII d^juj ^jljli&A LS ^ 0 (JaIjjlSI La ; (4) JaLaU ^ 

| <* aIa -IIjJaII ^joidlaliiLAll (JL^-aII S*1ajj ^)l.lL<a ^gAc. d^)Jja]| (JaI^*JI 


; 4 & U! £ jj © 

; 4 J&UJI £jj © 


(j! ( 3 ^ (_£^ ^judjllali*^! ^ ^jL->t \* ^\\ ^Jl -v ^\i Ja^lxkj C. aIaI] ^g. vtnlnlixAll (JL^-aII -lajL-^ 4 _Ajuu]| <^.j La | ^ 5 ) AaLuU ^ 

© j © aJL^JI g-i _(49)_^ (3) JaUlill 4 Aajojj 


I aJU 3! djVL^JI ^ >),)j Jolla-All (JL^-aII JajJo's oL^jl j L_iliaai (S - N) S^La j ^gJjVl ^ iajII -iill <jJoj 3 o^c-la La^ILoia ; ^6) lol /*) *1 ^ 





(3.5c77i) 6 J^Li. (4.3 t4 ) 6 jL 2 jaj ; s Uq» a1 I ^ ^jA AjL^VI jlkl ; l_l(3)-^j^ C3 

-I *■ ^LaII (J^li ^gjoLilaLlxAll JL^aII S^juj ^I-ALaj aL^jl i JSoaIIj ^jJa^A La£ <Al ( 620 ) ^LlLal ^^c-j 



Bxio _2 (r) 

^gjoLilalixAll JI^aII dL^jI 


2.4 

jMJ! 

i 

9.6 

jMJi 

L_J 

2.4 

US-J1JJ 

E 

9.6 

US-JIJJ 

J 
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m 


.d 


is A < 



(li4) jlu tilLuJ J UjaU (nnjJnUjiA ^Vl (J^juoII ^jja jJ | L_l(4)-^J-^ 03 

tilLuJl jLilll oL^jl ^juj^) 1I ^-Ic. © 

^joLilaliiLAll JI^aII S*lud] 4 _aj 3 lA-ljc- qj£j ^(Ja£I^ A liVl\l (2) 

( 2C77l ) ^ ^ (jc- yi ^dll (3) ^.J ^ iaklll ^jc. ^joLllaljxAll (JL^-aII d^juj L-bua^.1 (3) 


(1(T 5 7) 


ajAjuj ^ > u j jol \* a (JL^*a \ /*) n j (. ^Ijj^£ ^Lii 4 _j ^jaj (400) u^ ( 20 c 77 i) lij ^1° lMI cJ-^ ; < *t l ( 4) ^ j ^gT 

-: (0.017) 

c. aIaII (J^l^ ^ x jjjJal lx aII (JL^-aI! oL^jI ( ajuj ^)^ © 

c. aIaII ^jAllal iat aII ^ajujJ I^Ia (2) 

C-JlIaII ^ jLJl jLiill 1 1 Un*sl (3) 

^joLilaLiiLAll JL^aII oAjuj l a!a3I (J^Ij ^ja c_ n>>>^ ^jjaj ^] @ 

L-LujUa jA Laj (Ja£1 



(4/1). 


^JJ^aII ^JaLilalisLAll JL^aII (jl£ |j| , (J£juo]| La£ 4_^ij^a]l (_£jlLulA ^Ac. (jtx9J ^£^)a 1I ^9 (jl.W*lA (jlj^)j|^ (jllLi \ [PD| 

D^)ljiaA L aIaII ^ jUll ^)LiAl D^JUJJ t <Al (200) <■ aLAl Cjlil *HC.j 6 4j&] (100) C «U1 Cjlil (jl^J I^A^-a (_£jLulJ 

c. a!a3I ^3 ^)Ia]| ^Liill 4-bu^li t (5i4) 



jLaij (^/) AiLaiA <ic. Axjj (x) a . Lkj Jiic. ^ \*a\\ JL^aII (. (3^1) 4-^2j ^ tilLaj ; PD| 

L-^IaII ^ jUll S.lui L_bal^,l , ^J^JjoIaII t^lLull <jC- (x) ^ llVl\i .AxJ ^ 6^)la3 C. ^ ^>'l lj^)jlj liLd ^Jj^al t^lLull , (0.67) 

(0.87) Ls (JL^-aII 6^juj ^JjL*aJ 


(1.27/1) 
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4 jxnj^LiaL&li ojlll ( 4 - 8 ) 



A^ AjjL A'\^, : l, L< _lc. p 4 .JlhjM_ 1 xa]| 6 5^11 ) V jl 

? Af^^pALo A W />i ^Ac. S^)jJp]l AajouIsLIxaII ojill ^)IaLo ls ^“ (J-<al^*JI U [ JaLaU ^ 


\ A^^Vlxi A W juj ^Ac. A-p^illaLia^Al S jia] I ^)IaLo ^^Ac. (J-<al^*Jl 


\ Ai£/l*AI ^ jj © 

; aS} U! © 

; *£AJI © 


; dA jAi» a\\ 1 aAu^ a. SLa. (J£ ^k 4 j^nUl *\\ 6 jil! plpjl aa^, ; ( 2 ) A-A **n X 

©|a 




^)Luaa 1I ^)AaS t Apjl t (_]£judllj La£> (ST') AjAjui ^jaajJaLix^ (Jlp^a AaJai^ Ac.^)judJ dl^pAj (_1^A \ 


l( 1 U c 


? a^Ijosj (. a jjuj (_^a!I 


(0.34mm) 


(J£judll ^puJaj-all ( 1 , 2 ) ISi^pAa ( ^janAatix-o (Jlpa AaiaLa C. IjAj-oC. qjJj^)Jj (jj^)A£JI (J^d ! ^^(l) JS£ 

QjJ (JA -gj (cJ^^) _jLloa 1 I © 

( 1 , 6 x 10 - 13 N) (_£jAjuA A_ilc. A-jjullIal "i* *\\ 6 jSi I J dlxAc. I a] ^ L njitl jit ^\1 (jLp<A| Aalaj-d AC-^) juj L-bud ^.1 © 



(714.3xl0 3 m/s) 
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ii ^jIj A 



j$£] 1 jLjUll cil^LujVl ie lc. D 4nnjIiUaLall S jflll ' Ujj 

? A_ijlj^)^£ 4K />) ^Ic. 4 Jh,)j]qL13La]| 6 jill Ls^ (J-ai La I }^1 /*) *1 ^ 

I ^gA 4£^)^1 lg A_JjIj^)^£ A W /t) ^Ic. 6^)Jj^]| 4 JuljJol \* a\\ 6jill ^)l.}La Ls^ ci^l JJ«_ll 


; *S5U]| © 

; 4& U! © 

; *S5U]| ^ © 

; 4J&UJ! £jj ® 


I A_i]l!i]| djVl^Sl ^ *i* a\l Sjill oL^jl j ^_L<ull ±A\ 4_^.l^) S^c-la Ld^ILaixi ; ^2) ^ **n ^ 


B 

4 4 4 


II 

A 4*4 
A 


B 

4 4 4 


_jUj La^-ia ^ jjaLj qjj u^j *U£jla31 ^jfcrtj^iUaLftll 6 jkll ; UjIj 

? ^jVI ^g-9 (J^^*^) ^tnn) ^jc. (, < 1^1 c£j^ ^'V^Lq pjgj^l —(295) (4) * l *£*LuJ^U c£^jjj (J^i£ (J^a A 


-1 


-2 


tg >>>» 1 jJjJ l^Jfl (_^^JjojJ (^j 3! cil^LoaVl (jl (jjUJ (jl ^Ualojl 



jLuo^Uld jljld! <jl5 131 


jljliil! (jl£ 131 

* 

i i 


l 1 

h 


1 1 

h 

a 

r * w ’ 

1 

2 

L-i mi 1 

a 

r * " m 

1 

2 

h 


II 

? cilLuj (J£ ^jc. ^ >. njUl i» ^\i (JL^aII dL^jI aj^j (j£<ij c. \ f\ © 

? cilLai (J£ ^jc. 0jLl]| ^gjouJal ix ^ JL^aII oL^jI .\v W i ^j£oJ c L£ © 

? ciiLoi (J£ ^Ic- A-jjgLllaLl3L^]l 6jill dL^jI (j£aJ L <lf\ ® 

? cilLuJ (J£ DJJj-<J! A-jJOLlLl-laL^3l Djill oL^jl (j£dJ C \ f\ © 


^juj^) 1I Jc. (jJJ^C-lall Jja 

ft j§ ? c j£LuJl (JJJ LudJJ Dj3ll La @ 


^jai^ll ^Ic. ^jjJ^C'1311 ^jJa 

6 jS ? ^j£LuJI (jjj Luojj ^1 6j31l Ld® 
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M. 


is A < 


^n^t-iaLa (Jb^a ^,-3 ^ 3jJa 3 ^^jIj jljJ A43 ^ jjujJ (JjWnna L-flLa ^,-ic. S 4 UujjaLlaLAll S $a]| ' laul j 

[ ^Jj LaC. L_L^j A_ixul*j]l JajLaj^ll ^VoAbuLa (J^-k (j-a ; bil /*) *1 ^ 

cilliA jl .W u*i C <a\x>\l UjUj^£ ^)Uj li^^a ^ (jjjJalisLxi ^ jb>3 (A BCD) (J;i2aJjaui C <a\x> t_La3 |j| (T) 



; JjVl (j-a JUll JjAaJI (2) 




4 Sjil) dL^jl 

4 un^U \9 j^W o ^)IaL<4 

^n..,ii 



AB 



BC 



CD 



DA 


abaJl (J^laJjaiAll C-_aLall (JJ (3) 

yr^J (P) * ® 

. c_aLJI £_* j! jj^ ^ jjli ^ j 

c. <a\x>\l ^Wq n ^j-a <J jbH c_flj^aill AjlgJ ^jc.( 5) 

jjuo 3 ? A^pJI ^<UjaLj ^1 i_fl3jlj Ja t c. qUb CjA^j La3 t 


I (j-a C L^aiil (j-a (J-a£l 



A j>tij}nl-liLA]| djill 0L20I 

4 un^U *1* ^s\i O ^IjlLa 

.ilLJi 



AB 



BC 



CD 



DA 

! \ *\ ^->* sA\ (jjj 


M : 


1 [S') AjAjuj ^ 3*Vi \ a 1 j k *n JnljjL^ Vb^a dlikJ t Ac.^jui]| j A Y&W (JjoSJ bgJj Aj j^» ^ a ^Cl, /}, C, Ct') 

-] jA 4 K />* bll ^jjua^kJI c (^j^juall ^3 \ CliS^^jLs 

d - 1 c - £ b - m a - \ 


2 I 


(jU^I jlLa q \ x>jq*Unx> (jl£Jjud (J£juall ^3 I (JjI>1a 1I (j-lJ Ajb^Vl JA^.1 | L_L^3)-0^ pj| 

y^LiLJI Sjill jl>^<4 j (jl ^tliLudj 6 UjIjj^£ I jLii 1 \a ^ (d) ^ \ij AaLowJI 

-: j* 


J 

E 

C_J 

t 


f 2 >f. 

F 2 > F, 

F 2 = f, 

11 

6 jSII 

jk Uj 

cjiLaJ 

Jfll li 

cjiLaJ 



(2) (1) >^11— -3l 


X 


f 2017 / / 

Bj= 0.2 T 

xxx 

XXX 

I 

XXX 

xxx 
— 3 cm — 


a ^jIj A 



X 

X 


B 2 = 0.3 T 

X X 
X X 
X X 
X X 


X 

X 

X 

X 


4 cm 


( 2 ^ 4 ) : ^( 4 )-^ C 3 

g)£ SJLuj ^ mjJ-iLiaLa gjt^-a ^ic. » *n cilLuj 

4 ^ jl.Vo^ gjjuo^.1 ( (J£juo11j ^jJaj-a jA Lo£> 1 x>g \a 

<ilUI g^Ac- A-ijatiLaUxAll Sjill 


(3.6x10 _2 N) 


X X X/X X X X 
X X X X X X X 
X X]X\X X X X 
X X/ X \ X X X 
r x X X ^X X 
X X X X X X X 


^)LabG (JjILaII (J£juo]| gJiLaj ; StA*i»a\i (JjIaaII gjjj AjL^VI >1^.1 ; l_l^5)-o^ PQf 

gjJdiij 1 J 1 . u J U$1 4 4 W /Ml gjjoiij gj4J J"S /tia ^(2 f ]j ^ 

4^VKj ; 4 W kl\ Ajjaiillj l^jya gjjAaJl CjIjLixSI g^l 


(6) 

(/}) ^aJjai^Jl A W juJ 


((^) ^jjaLaJl <li£ gj^ 

($) 4 W JUJ gJiLoJ 

i 

((^) g>Q J* 

((^) ^JjaiaJl /ti gJlLoJ 

gj 

((^) ^jjaLaJl 4 _Sj£ 

(^) 4 k jjj ^ q\1 

E 

((^) ^jJOLaJl ^j>4 J* k^)l 

(^) 4 k Jjj ^ Q \1 k. *1 

J 


2 A 


± A 


gj^L^a j-a ; otAiaxAl gj.lJ Agb^Vl jlkl \ L_L^2) ^ J JgZ 

gjjllaaill SlC- (Jl y/iW bSui f^jll Ai^lxil t g}£juAl La£ IxjJaj (jU^I j!La 

-: (*,y) 

6 UjVI g>uij g-i B x < By - ^ dUjVI g>uij g-i £ x > By - i 

(j lui S lxla Ia^aUJIj B x < By - ± (j Lu S lxl a L^ALaJlj B x > By — £ 


g£jLuij ((^ *^ c ' yj 1 4x a] 1 gjL^AI d^juj gjl </' ixAc- 1A] t gjjj^ljlLaj (^CL, b ) jj »■ a g)jULAI g]£juall ^3 j L_L^0^_J^)^J PQ| 

gJJ^Ajudl! {jll AJjLlLAl 4 IjgLllal 4X 6j£l! ^ jj U0 

(£j^ tilLaill 6^juj ^)I.AL<i (D 

(2m) (j^ 1^] (/?) ^ x g^llll A-l x jj^lal lx *\\ 6 jSl 1 ^^-<443 L-bua^.1 (3) 


I.-8A 


-12 cm 


C 

“4 cun*-* 


54 


(4x10 _5 N)(2A) 
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M. 


is A < 



cjVjjVI ^jWu t n (772 ) <jK <■ j>> » 3 <J^I u^j : 4 -l(7)-^j^ 03 

£jJajJ ( AjAjuj jUj 1 A£\°i j-gj 4_ia3l 4_IjUa ^j3 (jjc- jjJaj-a (jjlix a jjc. 
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